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(54) [3gW©«»] i|i«(*:i|gftatt(!!>S?i6^r» 



(57) [S*«Jl 

^m<7)tim:. m/i,zyi<'^m^ 

mm 2 0 _ht: , y^y mi^mmmirzmn ^titizyo^y 
m^ms 1 , z^'jaym^ms 2&x/s i oz ms 3*^ 
mm^tix^^-^^, sioz m33(r>immmii. sio 

•th. SiOF|i3 1, >-'Jn>'gjbi|3 2. Si02 

113 3 tzig 1 ff)±mnm 2 0 t^rs^-T'S «>' -f r ■ 4^-/1^ 
ji^?^)S§tL-cv^i,„ si02 m3 3±i,zm2(r)±mi 



50 




10 20 



(2) 

1 

mm^mmm^-^m^. xxxmiuMwmz.mh'ibji. 10 

Sit ^^IflSi: •t-S.IS^ 1 l::!5««^^«5ilS. 

m^tih'^v^ymimtDmmm^w^^t^nmt 20 

[00 0 1] 
[00 021 

ffl^ixTv^its 1 02 <7:)Jti»m* ( = 3. 9) iOflSv^ 
iK^^^M^ Jll^^Jli^ffli' ^■^SW'^^ffe^^'Jtt*^ 

[0003] &mmM(r)mtmt tru. s i 02 mm. 

izMLy 'vM ( F ) ^^^^m ( B ) ^^Jnt/c«M*«*U 50 



ittH ¥• 11-1 1 18 4 5 

2 

BXOatfC:fc{±^^-C{±^v^ ii-L^jco^julSiSrS iO 

t^r5X-7?^<£i&iSii^>/:rHDP-CVD (High Density 
Plasma —Chemical Vapor Deposition ) ^S:^BV'>T^ 

[0 0 04] L*-L. ;<r-d<^^^WL^:>-^^X^^ffl 
\^XH i gh-Dens i ty-P 1 asma (HD 

p) \,zk-jXfm^ixtzmi\.zii. mmm-^Trnxim 
nmz^^Kx\^t:y>i^^}>^^^>\^'^cw^ ij-h 

[ 0 0 0 5 1 S ^>i3{4. 4^«ci1-g|5^ i 0 fiSSc^A^ 

[0006] t.tz. S i OFlKWJI'fcij . JtSI«^3&»' 
3 . 9 S O G|^-^;fr 'J ^ 5 F#<0*^tel^ 

wm.<r>^^.^wz.ii ^ ^x h wmzm^>&.^z%7t. . m 
^wmjf^wm.<^'mL-^^\t^^x L4 a iri^ara 

[0007] 

^*«3. 9*if|'C*)«.ffi^*«»^MS:fflv^/>:J®-^. ® 
WX'XMhmmt<rmm^^k^^^^^>:.^^^^W 

[0008] ^wM<r>mM. ±mmMim/rmwmm 
^^m^-i'^mmimmizmn ^tix v ^i> :=fum<m. 

•t^^ttzhh, 

[0009] 

[il!ja^)W£Slt--&^v:af>^7)*K] 

mm ^m^Mii. ±mm}^mm-i>ti^i>zi;kTer>j;i 
oizm&^tix^'-^h. 

( 1 ) (fi*JHi ) co^'-mmm.ii. mm±iz 
mM^titzTM^t . mmmRtrFm§im±izmm. 

imm±.i,zmm^ti. mrmMMmx K>mmmifim 

z(r)^mpm^m±i,zmfS.^ti. imm^-^tm 



3 

^mm-i-^TMt . mm±mimm±iz±mmmt:m!S. 
■rs*>. xm^m^mz-mim^L^<Dmi^iz±M 

[00101 :^%m<r>nt. Ll^HJi^^^OTt^^-f . 

(A-2) BiliBTiiffii^Mti. HDP-CVD&-C?^fi£§^i 

(A-3) MaeticWSai^Mi. ^=5r< th29 8. 15 
—400. 1 5 K£^®Hrttci3l^T . Bflf2T^*fe&JSJ: 

(B-1) HU^T®iffii^)S«0^jffi*»\ mmiUzj:0%(^ti 

(B-2) tfmeT®iei»M^>'^t±±ili^K*-\ SOGJ^ 

(c) taiefiSfidniail^fliwiiff*^ MiBTJiiE^<oT 

(D) HufeTai^^v^J±±ili3^*i^jRiJ«ii-r?>s. 
[00111 [fpffl] ^liH^ti. ±iei8^t: i-^T^T 

[0 0 121 i/c, tEffiWSiJi^lMii:, *^*®^-f:t>' 

^<^)Tm<7)Tmmmmizyii^yi<. 

[00131 7K^7K!K-f :^>^^m-fm\.^wmmi±. - 
mm±.\>z±Mtm^m^ir^ t . ±Mwmn(r>'^m.iim 
mtmm^mwLV. mLmm.mm±^z±.mmm^m- 

[ 0 0 1 4 1 Bffl^i^wftJi, ^m.\.iwm^m»>Tk 



( 3 ) nm-V- 1 1 - 1 118 4 5 
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[00151 ^5^::. ±mbTmm.mt(r>m<^)m^mRiS: 
im-i-hfzMzi±. wMmm^mcomm^jK rm^ 

[00161 

i:mmLxmm-t^o 

mimmmm:i mm. ^^m(^)mimmmmizgi>h 
h 2mtmi^-th^mm.cr)m^i:7P-tmmmx'h 
^ , ^tj , :iemmmx'\± . m^^^mmj^^z m o s f e 
Tm<n^mmMi.r-m l , ^m^mm.\.zw^iy^m 
^<r>;^^m^^t.x\^h^w.mR\ o±.t,zmf^mm 
mi itm^^tix^^^^. s^n^iii i±.t>zmm 
1 <r)±msm ( TMW^ ) 2 0 tm^^tix 

20 Zill/A 1 -Cu-^Jii2 3*^Jl$iX-C«^SnTC^ 
[00171 1 1 RX/m 1 <^^«g2IS2 

SiiJKtC^jD$*iTl^^i^!;r7>-K-ft:^ (lilTS i OF 

m) irmm^m snj^m^^tix^^^. siof^ 

oiti^^fi3. 9i>zit^xi&\^mi:^^^, m-^x. 
m^mtimmtm\'^Mxx\^^:f::s i 02 Mt^Jt^-cia 

30 [00 1 81 S i OFM3 l±l;. mi«0^KBB*l20 
±<7)S j OF^3 10JiJPJ;'9?fl^MJ?<^i^U3yg'ft: 

m{ihm.m]^m) 3 2i)Wf&^tix\>^:^. i^u^y 

mm32it^ S i -NcO^-y h'7-:J'*^@H|I:^©® 

s mmmmzc!^-^j:\, m^^<t Lxm£t^ c t 
t^o, 7j< (H2 o, D2 o) &(/7i<m^ ^y<7)mm^ 
*i s i o F!g3 1 tit^xm\'^mmmt^'o , tk&u^tk 

:t V;'/ S i O FH 3 1 cr)(pl,zmX't^ Z b SrTOJ-T 

^fz. mmifZ. s i OFM3 1 f^ffy^m^Fti^m 
40 -ri, s i 02 ffii^'tcsfefii-ri.c: t iss i 02 m 

[00 191 i^UrjyM^t:M3 2_h(CSi02 ll(±® 

mmm) 3 3*>'0i!K§ixTv^§„ s i 02 ^3 3tfoitii§ 

[002 01 SiOFHSl, =y*)ay'm.im32, S 

i o 2 M 3 3 t=m 1 o^saa^ 2 0 -y- r • 

50 *^'«J6a^?g)^$tLTV-»S. 
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[0021 1 S i Oj mS 3±lC^iC*«m2c7)^«giI 

m (±mm.m ) 5 0 mm^ ttx^^h. unm^ o:>^m 

tm5 Ot±. T i J15 .1 , T i NIK5 2 , A 1 -C 

too 22] SiOz <l3 3 2a.t/a52W^Miil^5 0± 

XSiONmeiiiWf&.^flX\'^6, SiONJK6 1t 
m2cO^JSiffilS5 0lCg!^-^Sg?^lg6 2//J^^$ 

[00 233 iiCt^T. .ro#?iti(c$|ffi<7)^jSXg?:giBH 

mmizm ^Tti, ^-f^^MWcMo s f e r^gj^ig 

[0024] 5fe-r. o±tc. mcj^^-ri. 

immi i±izTim2ii20nmmm-r^. -e 

LT. Ti^2 1±fcTiNM2 2^7 0 0nm<5DMJ¥ 
T'X>'N"-y :5'^tCi Ottat"^ . jt^tT . T i N|12 2 
±tcay\-«y:5'SS:ffll%TA 1 -Cu^^ffi2 3^4 0 0 
n mCOimX-mmrtt . 'J V 7 KftjS-ffl 

l^TUiHSgP^Ji-OA 1 -Cu-^^^2 3±lI^>''XhyN-:5' 

LTR I E (Reactive Ion Etching) S^rffll"*"?. A 1 
-Cu-^^M2 3, Ti NM2 2StXT i)K2 ISriiiJ^: 
x-/^:^i;^LTmi co^Kiaig 2 0 ^ Ji^^nX t 
U'J:xhJ-^^~y^mKth (02 (a) ) . 

[0025] <}5:i<^T\ 02 ( b ) fc^T J; ■5 1:, B i a 
s— HDP CVD (Bias-HighDensityPlasma Qiemica 
IVaporDepositioin ) fe^fflOT S i O F||i3 1 1 . 
3//mJt«ft-S. S iOFM3 1<7)(£ffi{i:. ICP-T 
y peCOHDP-CVDJISl^t, S i F4 /Oz 3&»^, 
Bias -y ft -S.5t 46(7) A r 

[0026] S i O FM3 1 S:ffM-r-g.-t46<:7)Kl£;;!/;^ 
S ii®t:5ri,TEOS/02/NF3 . TEOS 
/Oa XCFi . TEOS/O2 /C2 F2 m<^TBO 
S:/fX\,zy 'vmm)S.:f3':^'^l>zm^nm^mM L/tXfX 
^r^. S i mt^h S 1 H4 /O2 /C F4 . S i H4 / 
O2 /C.2 Fe ^<7)SiH4 ;&';^7>ySg^fi|jS;&'Xt1»tC 

¥i':>MfAi:m'aLfz:^':^m. bSv^^S i F4 /O2 , S 
i H2 F2 /O2 S i F4 /S i H4 /O2 . S i H2 
F2 /S i H4 /Oi m<r>S iRZ/Fti<^/J::^(7)l^ 

0%. Simt^j:^:^'Xi>z&tm^'^--^L^\*^m^^j:^t 



< 4 ) t^H^p- 1 I - ] 1 1 8 4 5 
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[0027] HDP-CVDffiSrfflO^^,::i:6;ij:-DT. 

\SM(^mi<zm(:>ixi>^ ^y-bm^timLx x ^smK 

TIRMm® CO C V D ^ffitz i -5 T ^.iX/cH ^ E S R 
63<t.&MSt7tSs£:^. 6X1 018 [sp i n/cm^ ] 
(?)E' cfintGrifiWiM^tttz<7)\>Zi^L.^ HDP-C 

10 tz, ^^^mmWUZiiWXli.^ S i F4 /S i H4 -02 
B£IS;<7XtJ: 0. S i OF|g3 1 ^m«L^^. 
[0028] -^\i-\X\ 02 ( c ) tCTp-r J: o tC. CMP 
jS^fflV^TS iOFBi3 IW^ffi^WieL, ^ffl-ftJaiJl 
Srff-J. :LCnm^JM\iZici\\X . |gl<75#JRlBI|2 0_h 
COS i OFJK3 10)K/P**0. 8/zmtC^S*t\ Si 

OFI13 1 ^mm-r^. 

[0029] d^\.^x\ 03(d) \,z^x a tC. S i O 
FM3 l±tc^ffi7'5XvCVD&tcJ:0. i^Ua>'M 
-fblgS 2^ 5 0 nmffemL, i^V^TKJEyy:^&t/^j«)S^ 
20 R— f-rWN'-tftiTS i Oz JK3 3^ 1 5 

0 n mJt^f-S . 

[0 0 30 1 S i02 M3 3<0^ffitC{i. TEOS/O 
2 mz'}>'m.cr>Y^^-^Vsi:^::x.tiim^^txfzWX'<nm. 
mfi^X.(^iX. Si02 |R3 3eftlC{i, 7-y#, 

[003 1 1 ^*J. l^^)ziymitm3 2hS i02 ]K3 
3i;^|5|-^^>yN'-tf,{c'Cii^l^tTt^§*<. S!l^ 

30 [00321 i^UT', 03 (e) tC^-Tiat, S iO 

FJ83 1, >'U-=iymim3 2mj^siOz )g3 3t:mr 
lemi o^iSiB^2 0 tmrni-h"^^ t ■ ^^-/i^^ u y 
jf^^^-fK^gtRi Es^B^ci-^TM?LJf^JS•rs. 

[0033] ^^\,^X\ 03(f) liZ^-i'i. 'j(,Z^ S i o 

2 )l3 3±t^X/N--y5'a^^fflUTTiM5 1 &2 0n 
m. T i NUB 25:7 0 0 nm&tKA 1 -Cu-^^M5 

3 ^ 4 0 0 n maymmx'maKWst L-xvm:t^ o 

40 x\ ')V'f^y<imi,zx^^^w^^-yt^j:^m^ 

(DA I -CuJP5 3±^^^'>>"X^y^"^->-^JF^)^g-^-^<, 
oTTiMSl. TiNM5 2&t/Al -CuM5 3Sr 

vm.:^ 'y^yyi..m2 <7)±mnm 5 0 ^wm-r^ . 

[ 0 0 3 4 ] LT . ^ vy-m^i: m^b Lfz 

J-^-yi^^-i^aym^mt LXmx.l£S i ONM6 1 2r 
^CVDr£t;J;-DT200 nmJfem'^-.S., ^LX. m 
2<7)#JRBtI^5 OicDS i ON)l6 1 ^SIf?El<J^C^£ 

50 m.-t&. 
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[00 351 -4immmmizj: tn-x. i^v^ ym-im s 2 

izX-^X. Si OFM3 lco^lzA<m^ 

^ t mim'f- ( mo s f et > 1 <r>^m 
cr>±mwM 5 0 1 s i 02 m3 3(nf{-mizmm-th<r>i: 

[00 36]:S:±J. '>V^y&im3 2mHzh. Si 

a 2m±mm^i:^i-^^mi>mmcr>m^i:^-tmmm 

[0037] :*:|ii6J^®0!^ia{i. S i O FJS3 1 ±«0 

jMUMi^M^^ s i o. ( 0 <x< 2 ) 113 4 -e^^ 

^CliiT'ife-S. S i Ox (0<x<2 ) M3 4{i. 
ifiXm-^^tliZX-yX. m^iZSi- t^j:hF.' ce 
nt e r3!)iJ^fl!c$fL&« S i Ot WkS A<r)f\i\,Z7m.^ ^ 
y i-OWm) ifimX~t^h. S 1 -OXPiggI{$--OH 
ffi*^5B-r-5KJS*»'^t.S, fi!oT. SiO, m3AT 
<DS i OFilS 1 ^^«*&§^l.*Sg^?^y<O^M>{>^^K 

IS 1 2 0 ^^^-fL-r^ i t *R&±-r 

[ 0 0 3 8 3 * fc. |3l«t;:s i o f|K3 1 o4»<7)^f>J^ 

Fifi. Si02 |g3 3t^SKISc^^::i:^|Jer, Si02 

ig3 3 t^2(r>±m^m5o t<DmmL(D'^itim±-t 

5, ^m^cr)W.2mmmiiz^hi.mm^2m± 
mwm^<^wt-)imi^-tJMmmmx'h s . 
[00 3 9) ^t-r. mi^mm^zisk'n>m3 (c ) 
s i o Fji3 1 o^tafl:^, H5 ( a ) tc^-r i a 

S i OFI13 1±{C. mECVDjS^fflV^TS i O, 
(0<x<2) M3 4$-5 0 ninf£M-r^o S i Ox 
3 4{±, S i O2 (iJt^TS iYmcrfm^^iy^Jaymit 

Mti-^< . s i (D^t^mxhh:^:^. mms i h4 

§ S i O2 O^ll^ftJ: OWabfcJJ^Srffll'^TJ^I^-r 

[0040] s i H* ifxco^m%mi. mm.i±mzx 
*)m^j:^tiK ^-nis i H4 ^'xa^iiscT) 1 . 2mh 
L . ^cr>m<7mm^mz-:>\,^xi±mwt m ir-^ff 

:^Zi:X\ Si tOtcOltti^Si : ItCjisrtO: 1. 7 
[004 1] S i O. m34 tfOffMf*. S i H4 :ffX^ 

^ 1 / 1 . 2 tiKT^iirT s i Ozm^mm-T^m^iz 

^«t, |al— f-^ WN-^J^^TS i O2 J13 3^ 1 5 0 
nmtm-i-h> ^LT. S i OFjl3 1 . S i Ox M3 

42sto'si02 m3 3i,zmi<7)^mmm2otmi^'t^ 



( 5 ) iNfl^-t- 1 1 - 1 1 18 4 5 
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«4 1 irmn'yjh^mm.-th. ^h. ^mmmxu. s 

i o, msAts i 02 m33t Sriai— 7-^ yy<—tpi,z 

xmmf&mLXK^^ijK m-i~^y^-^~xim^w^m^^ 
[0042] d:^^x\ w, 1 mmm-hmm-z . s i 02 

M3 3Ji(CTiM5 1 . Ti NM5 2, A 1 -Cu^^ 

US 3 tmm-^ixfzw. 2 cn^mum 5 0 ^wm-t^ . ^ 
Lx.mi mmmt mmi>z^ s i o n^6 1 ^mLc 

10 msmL5 0 jicos i o NJ16 1 ^mm}i,zm'JiL. 
me2^mm-i> (b) ) . 
[0043] ^mmmiziiixit. s i o, wrens i 

*»^> , ggi!f3g^ ( M O S F E T ) &rA'#JSffi|g<7)!mt£0 

^fl:2-ii&it-r^^fc3&«-c-#-s. |5i«t:. sioFM't'to 

^«l^rF*«S i O2 [lt;fifeSrr-S.ii:5:R&r. S i O2 

[0044] im3mmm^ iii6t±, *^Bjio^3ii 
20 mmm\iz^i>h2mwLU<r>mm^^'mmmx'h^.m 

1 1 atx^ 1 <r>^mm2 Q±.i<zm^^tumm^ (t 
iiffi^M) ifi. ismm.mi^'j'tr^ vm3 5X'mfS.^ixx 

P S G , PS GigV B S G#^fflC d t h . 

i&mmmi^uir^ hma. s i 02 Mtcit^TK^gjig;^)-' 

30 [0045] rm^miJ^i^U Vm3 5 T'^oT 
i^®^S^Ur7>'M'fb)R3 2t:iJ;'3T^Kig'f^>^7&* 
S/U^-f MS3 5(-J£gtr^^i:^PJ'jg='. mi<7)#JRSB 
1^ 2 0 ifil^^-th i t ^l?&ih-f-'& o * /t . IS 2SeSfe?K® 
fc|Sl«{C. SiOx ( 0<x<2 ) J^Srfflt-^^^ttwr 

^x-hh, 

[ 0 0 4 6 ] iiCtC, ^^O^ftc^StOMi&X^i&gKBg-^- 

07{i. -^wmm2mmmzmk>hwmc2m 
1 mmwm t nmt>z . 1 0 ±.i<zmmM tttim 

40 mi^l 1 ±{C. T i M2 1 . T i NJ12 2 . A 1 -C u 

-^AJl2 3A»^^SIglfiOAMii2*S2 0^?^)S-r.S. (H 
7(a)). 

[0047] dz^'^x'. i/y^>f himtm 
mi>z. mux3Doo rpmcomWi^mt^ti-i^mr^L 
fz^. 2 5 0JK. 30s&c(r>mvd^smm.^ 450 
JK. 3 0 m i n<?:)a?2<>:ifi}!aa^Nr<ijM^-c: t \,zx *) , 

(b) ) . 

50 [0 048] i^y^r^ hWfcLT. HJi-ftlStfM 
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W^SOGR? (Spin-OriGlass:SOG, 
H i t a c h i C h e m i c a 1 C o . , Ltd. , H 
SG-2209S-R7) ^^}fl//^;^tt^^f h •/ r . 
Sehumache rtliSgPAE (d'H T 'J/U:!:— T" 

[0 0 4 9] <XV^-C\ 07 (c) fcS^-ri-ilC:. CMP 
(ChemicalMechanica 1 Po 1 i sh 

i n g ) Btffj^ffliv i&mmmi-vir-f hm3 5i:mm 

2 o±««ssMJj*^. 0. 8//mt^:sa-ew^-r-&. 
10 0 5 0] mim]mm(Dm3 (d) - (f ) iKBJiL 

h:iti}^h. ^m=t (MOSFET) m/MW^<n 
[00511 iei^Mi: LT, TiiffefiiJli:|31-<DW 

[ 0 0 5 2 1 iJt . JJBHSem^t^isuT . ±iiiJ^ 

[00 33] Clflfi. S2 ( d ) l^l^t-ffimlC^t LT , 

s i 02 IS3 sizwMme 3 &?g)iRL, $ h\<zmmMM 

^6 3 md.m 1 tO#JRgSSl2 0 tigig-r^ i -5 1= 

6 3F*?t2Ti)l5 1 . TiN^5 2 2:)II<}sy^|:Kt, Al 
- C u -^AM 5 3 Sriim^^ ^ i: t J; T J^I^^tl^ o 
[0054] HDPiOJ^jSlCUI CPm5'K:t, 

ECR (Electron Cyclotron Resonance) ■'^H e 1 i c 
o n (Helicon WaveExcited Plasma) Wti^^^'^hZt.ti^ 
X'^h, 

[0055] ^i^\,z\i, ±mwmmh Lxymmmh 
\^xmffzmmm^my'^xh$k^K -e^om, ^mm 

h^Ltti^^^x'hh. 

[00 56] 



( 6 ) Wm^- 1 1-1118 4 5 

1 0 

immM] mLWimLtzio\,z:im^\.zxmi:. m 
Wk^K)^\<^±mmmm^mm-i-h:ihx\ mmmA<r>iSi 
[01 ] mimmmizi%t>^^mmm.<7)mm.i:m't 

10 BrHia. 

[02] miSIS©F^®fcfi^.*?i.^»«s^S«OMjtXg^ 

[ la 3 ] ^ 1 IIS^F^^fclfi'jfc^ ^^«silMiO»jtXg^ 
^-rx^BrlBEI. 

[04] m2mmBm.\iz^t>?>^miis^m.(r)mm.^m't 

[051^2 ##«£§IM<oi3jtXg^ 
S^-rxSBiH0. 

[06] m3tmm^z^i^h^mm.<^m^^^'tm 
20 ap0. 

[ 0 7 ] ^ 3 msmm\.z^t>h ^mmm<r>mm'kffit 





1 0 








1 1 








2 0 




: (Tgiani) 




2 1 


••TiH 




30 


2 2 


-■T i nm 






2 3 


••A I -Cu-^^ 






3 1- 


-•s i ovm (T 


•^iiiiilK) 




3 2- 








3 3 




mmm) 




34- 


--Si Ox (0<x<2) M (t£iiafP$iJ^ll) 




3 5- 






4 1- 








50- 


•-m2<^^Miei^ (±Jiffi«g) 




5 1- 


■Tim 




40 


5 2- 


■■Ti NHS 






5 3- 


■-A 1 -Cu-^:^|1 




6 1- 


••S i ONii 






6 2- 








6 3- 


■■tmm 





(7) 



WmVl 1-111845 



mi] 



50 




10 20 



m2i 

( 0) 23 

'-i H 

10 20 



( b) 




10 

(c) 




10 20 



(8) 



!RflM¥- ] 1 - 1 -1 1 8 4 5 



[135] [ia6] 




10 20 



